ABSTRACT: A survey by questionnaire was conducted to study the frequency and range of movement of residents in Niyodogawa-cho, Kochi Prefecture, located in a mountainous region. The result is classified by age group. It is confirmed that the frequency and the range of activities differ by age group: the higher the age, the lower the frequency. It is predicted from the results that the situation rapidly changes in a rapidly aging mountainous region.
INTRODUCTION
The populations in Japan's mountainous regions are rapidly aging, declining in numbers, and experiencing falling birthrates. One of these regions, Niyodogawa-cho town in Kochi Prefecture, is the subject of this study. The town's current population is one-third the level of five decades ago, and the proportion of the elderly (65 years old and older) approaching 50%. The town is on the verge of becoming a "marginal community" 1 ( Figure 1 ), which means that it is having difficulty maintaining a social community because the majority of its citizens are elderly.
A number of studies and reports have examined the living conditions and revitalization activities in unsustainable villages and discussed the sustainability of villages. 2, 3 Some studies of the infrastructure that supports community life have examined the activities of daily living, the residents' perceptions of local transportation systems, and the potential for introducing new transportation services. 4 The effects of investments in roads and other social infrastructure improvements tend to be underestimated because of the smaller traffic volume (users) in villages relative to that in urban areas. 5, 6 The inconvenience associated with roads and other transportation systems is the primary reason why rural villages are abandoned. 2 In order to discuss how to prevent the loss of sustainability in rural villages and the strategies for abandoning villages in mountainous regions, it is essential to understand not only the villagers' current activities of daily living but also their likely behavior in the future.
Hirai investigated travelling by the elderly in mountainous agricultural regions and urban areas. 7 The study examined the frequency, means, and destinations by travel purposes in order to identify issues related to the travel constraints that they face. This revealed the travel frequency by activity range and age group of the residents in this mountainous region. Combining the findings from this survey of age groups and a projection of future demographics, the future activity ranges and travel frequencies were estimated using a simple method, and some analysis was attempted. 
OVERVIEW OF INVESTIGATION

Scope and methodology
The questionnaire was sent by mail to all of the households in Niyodogawa-cho (3,253 The activity ranges were divided into three categories, as previously noted. Niyodogawa-cho town is characterized by an intricate crisscrossing of local roads (excepting major national roads), as shown in Figure 2 , and is dotted with villages. In light of this situation, the residents' activity ranges are "the vicinity of the home" (a radius of two to
Non-major roads
Major roads three minutes by car), "outside the vicinity of the town," and "outside the town." These categories were used to determine which questions to ask regarding the above subjects.
Collection of data
The were between 75 and 84, and 63 people (6%) were 85 or above. This allowed the data to be analyzed by age group. Figure 4 shows the ratios of respondents with a driver's license and a vehicle according to age group.
BASIC ANALYSIS
Ownership of vehicle, and travel means
72.1% have a driver's license, while 68.5% own a vehicle. Nearly every respondent up to the age of 64 has a driver's license and owns a vehicle (89.2%).
This ratio is significantly lower for those aged 65 or above (54.7%). Even those 75 and above, who are now considered to be late-stage elderly, own and drive a vehicle if they have a driver's license. This matches the results of the study by Okuno et al. 8 As for travel means, for which multiple answers were allowed, Figure The travel frequency for vehicle owners was examined. For travel in the vicinity of the home, "daily" was the most commonly given answer in any age group, and the ratios decreased as the travel frequency fell. As for travel outside the vicinity of the town, "daily" is predominant among residents 64 and under, which is higher than the overall trend.
( Figure 6 ) Moreover, over 60% of those 75 and above travel farther than the vicinity of the town two to three times per week. Overall, the travel frequency declined as the travel distance grew, and the more advanced the age, the less frequent the travel.
In contrast, people with no access to a vehicle showed a different tendency. For travel in the vicinity of the home, "2-3 times per week" exceeded "daily," clearly indicating that this group travels less frequently than do vehicle owners. Of people 85 and above, many selected "once per month," even for travel in the vicinity of the home, which is the opposite tendency of those who own a vehicle. This could be attributed to the steep geography of the mountainous villages, which makes travel difficult even in the vicinity of the home and may be a reason to avoid travel by means other than vehicles. The specific characteristics of mountainous regions can be clarified by conducting similar studies in plains regions and comparing the results with those of this study.
As for travel within the town, "2-3 times" or "once per week" were selected by the largest number of respondents, which indicates they travel less frequently than those who own vehicle owners.
People 64 and under answered "daily" more than other age groups, which may be because they have jobs outside the home. As for travel outside the town, "once per month" is the answer most often selected among all age groups. Furthermore, in the age group of people 85 and above, the largest number of people selected "other," and more than half of these indicated that they travel only a few times a year or once every few months.
Regarding reasons for the inconvenience that people feel in terms of travel means, the answer options were "physically challenging," "unable to drive," "few bus runs," "road congestion," "other,"
and "do not feel inconvenienced," from which the subjects were asked to select one for each activity range. Figure 10 shows the ratios for the answers by activity range and age group. The answer of "do not feel inconvenience" is prominent, but as the age advances, "physically challenging" increases.
Moreover, for travel in and outside the town, all age groups expressed complaints about the frequency of bus service. This suggests the possibility that poor public transportation contributed to the dependency on vehicles. About 40% of the people without a driver's license cite their inability to drive as a factor for the inconvenience they feel. Of the respondents who do not feel inconvenienced, several noted in the free-comment box that "they do not feel inconvenienced so long as they can drive." More specifically, Figures 7-9 show that the great variation among age groups in travel frequency for those without a vehicle is due to the proportion of residents who feel travelling is physically difficult, which increases with age, and when they become unable to drive a vehicle, their travel frequency is directly affected. Finally, based on the assumption that the travel frequency patterns in each age group will not change, future travel frequency by activity range is determined by multiplying the travel frequency ratios in each age group (Figures 7-9 ) by the population. Aging ratio 49% 55% 57% Figure 11 . Projected travel frequency. Because of the higher proportion of the aged people, however, the need for improved public transportation, such as fixed-route bus services, is likely to grow in the future, even though the number of potential users seems to be extremely small. The introduction of on-demand buses, grocery trucks, etc., is one possible solution, but this remains a very serious issue for efforts to maintain living standards in mountainous regions.
Estimation results
CONCLUSIONS
The results of a questionnaire given to the residents of Niyodogawa-cho, Kochi Prefecture were analyzed and used to predict future trends. The conclusions are summarized below.
1. An investigation of activities revealed that the residents in this steep mountainous region primarily use vehicles for travelling, even in the immediate vicinity.
2. An analysis of travel frequency by age group and activity range revealed the following: entire town, the study quantitatively confirmed the rise in the number of elderly drivers along with the need for, and limitations to, new public transportation services to retain current living standards.
